Recent studies have revealed that navigating honeybees, Apis mellifera, estimate the distance to a food source by integrating over time the image motion that they experience en route. Here we examine the ability of honeybees to gauge distance travelled when visual input is available primarily to one eye. Bees were trained to fly into a tunnel, lined with textured patterns, to collect a reward at a feeder placed at a certain distance. Their ability to estimate distance flown was then assessed by testing them in a fresh tunnel without the feeder. The results show that (1) bees can estimate distance flown under monocular conditions, performing nearly as accurately as when information is available to both eyes; (2) bees can learn to fly two different distances, where each distance is measured in terms of the image motion experienced by a different eye; and (3) bees that have acquired information on the distance to a food source using one eye can measure out the same distance when they are required to use the other (naive) eye. The need to measure distance using signals from a single eye becomes important when a bee flies to a food source along the face of a cliff or the edge of a forest. Furthermore, under such conditions, it is important to be able to deal with odometric signals that are transposed interocularly when the bee returns home from the food source. This is because, although distances are learnt primarily on the way to a food source, foraging bees monitor distance flown on the homebound as well as the outbound routes.
Honeybees, Apis mellifera, fly up to several kilometres to collect pollen or nectar. To find her way to a food source and back to the hive, a bee needs to know the direction in which she is flying, as well as the distance that she has covered. It is well established that bees determine their flight direction by using cues derived from the celestial compass (reviewed by Wehner 1992). However, the cues by which they gauge the distance flown to the goal have been the subject of controversy ever since the pioneering work by Karl von Frisch (reviewed by von Frisch 1993, pp. 109-129) . Early studies suggested that this distance is measured in terms of the energy expended during flight (reviewed by von Frisch 1993; Heran & Wanke 1952; Heran 1956 ), but recent findings (Neese 1988; reviewed by Esch & Burns 1996) question this hypothesis. They suggest, instead, that an important cue for gauging the distance flown is the amount of image motion, integrated over time, experienced by the bee on the way to the goal. This conclusion appears to hold at least for foraging distances ranging from a few metres (Schöne 1996; Srinivasan et al. 1996 Srinivasan et al. , 1997 to ca. 100 m (Esch & Burns 1995 , 1996 . It is also supported by the studies of Ugolini (1987) in which wasps, Polistes gallicus, were passively displaced from their nest in test tubes, and then tested for their ability to return home. Insects that enjoyed a view of the environment during the displacement were able to fly home successfully, whereas insects that were deprived of this view were not.
There are several lines of evidence that indicate that information on the distance to a food site is acquired primarily on the outbound route (reviewed by von Frisch 1993, pp. 116-121; Heran & Wanke 1952; Heran 1956; Srinivasan et al. 1997; but see Otto 1959) . However, the bee also needs (and uses) distance information to navigate her way back to the hive, when she flies in the opposite direction (Srinivasan et al. 1997) . When the two eyes experience equal amounts of image motion en route, then the odometric (distance) information acquired during the outbound route can be directly applied to the homing trip as well, because the image motion seen by each eye will not depend on the direction in which the bee flies. Under natural conditions, however, the two eyes would rarely experience the same amount of image motion on the way to the feeding site, unless the
